We have previously demonstrated that women who had given birth to large infants had a six-fold increased risk of developing Type 2 (non-insulin-dependent) diabetes meltitus compared with a control group matched for age and parity. However, the patients were extremely obese which explained, in part, the increased risk. In the present investigation we studied whether the delivery of large infants correlated with risk factors for atherosclerotic vascular disease other than obesity and diabetes, and therefore could serve as early markers for syndrome X. The study consisted of 73 women who 20-27 years earlier had given birth to large infants weighing 4,500 g or more. Another group of 73 women matched for age, parity and BMI who had delivered infants weighing less than 4,500 g within a 3-month period served as a control group. Of these 73 patient/control pairs, 48 (66 %) were able to participate in the investigation. Mean age was 52.2 years (range 40-66 years). No differences were noted for family history of diabetes and medication prescribed for vascular disease between the groups. An oral glucose tolerance test was performed and glucose, insulin and C-peptide at 0 and 2 h were estimated. Triglycerides, cholesterol, LDL and HDL cholesterol were analysed at baseline. We found no tendency towards hyperinsulinaemia and hyperglycaemia in the patients and both groups had the same relative increase in levels of insulin and C-peptide. No difference between the groups regarding manifest symptoms of vascular disease, either in blood pressure or in proteinuria were observed. The only risk factor for atherosclerotic vascular disease identified was a significantly lower concentration of HDL in the patient group.
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Primary preventive measures against, as well as treatment of, atherosclerotic vascular disease could be more effective if they were implemented earlier in the course of the disease. Therefore, both from an individual and a public health perspective it is important to find markers which identify individuals at risk. Apart from genetic predisposition most risk factors such as hypertension, diabetes melliras and hyperlipoproteinaemia have the drawback of 9 being diagnosed late when the pathophysiologic mechanisms are well established and organic damage may already have occurred.
In a previous study [1] we reported that a high birth weight of the child correlated with one of the risk factors, namely diabetes. In a prospective study of 270 women who had given birth to large infants ( > 4,500 g), we could demonstrate that these women had a six-fold increased risk of developing Type 2 (non-insulin-dependent) diabetes 20-27 years later. However, the patients were extremely obese and this could explain, in part, the increased risk.
Given these relationships, it seemed of interest to investigate if the delivery of large infants correlates with risk factors for atherosclerotic vascular disease other than obesity and diabetes. Recently, much interest has focused on the so-called syndrome X as described by Reaven [2] . This syndrome includes hypertension, increased peripheral insulin resistance, hyperinsulinaemia, glucose intolerance, increased concentrations of triglycerides and LDL as well as lowered concentrations of HDL and is strongly correlated to premature cardiovascular disease.
In the present paper we investigate whether having given birth to a large infant is predictive of syndrome X.
Subjects and methods

Patients
The study material consisted of 73 of the 270 women who had given birth to large infants ( _> 4,500 g) at the Department of Obstetrics and Gynaecology, Central Hospital, Karlskrona, Sweden between 2.7 Values shown are mean and SD is given in parentheses t958 and 1965. The control group comprised 73 women individually matched for age, parity and BMI who had delivered infants weighing less than 4,500 g within 3 months of the patient group. BMI was not allowed to differ by more than two units. These 73 pairs represent all the patients and control subjects from the original material fulfilling the above-mentioned matching criteria. None of the patients or control subjects had been diagnosed with diabetes. A total of 48 patient/control pairs (66 %) accepted to participate in the investigation.
Both patients and control subjects were interviewed by the same technician according to a specific protocol. Questions concerning family history of diabetes, obstetric history, previous diseases and surgery, medication and menstrual data were asked. Height, weight and blood pressure were measured and an oral glucose tolerance test using a glucose load of i g/kg body weight (maximum 70 g glucose) was performed. Blood samples for glucose, insulin and C-peptide were drawn at 0 h and 2 h. Blood samples for analyses of triglycerides, total cholesterol, LDL and HDL cholesterol were taken at Oh.
Analytical methods
The glucose oxidase method was used for analysis of the glucose concentration. Commercially available radioimmunoassay kits from Novo (Copenhagen, Denmark) were used for determination of serum(s) insulin and s-C-peptide [3, 4] .
Plasma concentrations of triglycerides and cholesterol were measured enzymatically using reagents from Boehringer-Mannheim (Mannheim, FRG). HDL cholesterol concentrations were determined in the supernatant obtained after precipitation of VLDL [5] . LDL concentrations were calculated according to Friedewald et al. [6] .
Statistical analysis
Student's t-test and the chi-square test were used to analyse the data. All values were two-tailed. A p value less than 0.05 was considered significant.
Results
Mean age of the 48 patient/control pairs was 52.2 years (range 40-66 years). Twenty-seven patients and 22 control subjects were still menstruating. Twenty-four of 48 patients and 17 of 48 control subjects had a family history of diabetes. In 17 patients and 14 subjects respectively, there was a positive family history for Type 2 diabetes. None of these differences was statistically significant. Three patients and three control subjects were presently being treated for hypertension with beta-blocking agents, thiazides or both. Seven patients and six control subjects were taking hormone replacements for menopausal symptoms. Urinary analysis for glucose and protein were negative for all patients and control subjects.
Distributions of body weight, height, BMI, systolic and diastolic blood pressure are shown in Table 1 . Although the average body weight was similar in patients and control subjects, the patients were taller and, consequently, had significantly lower (p < 0.0001) BMI.
Data related to carbohydrate metabolism are given in Table 2 . There were no significant differences in fasting blood glucose concentrations or in the response to the glucose tolerance test. However, both insulin and C-peptide concentrations were lower in patients than in control subjects before and after glucose intake. The relative rise in insulin and C-peptide levels after glucose intake, however, was similar.
Serum lipid and lipoprotein concentrations are summarized in Table 3 . The control group had significantly higher levels of cholesterol and triglycerides. The lower cholesterol concentrations in the patients could be largely accounted for by the significantly lower concentrations of HDL cholesterol, while the levels of LDL cholesterol were not significantly different between patients and control subjects.
Discussion
It is well known that the development of atherosclerotic vascular disease is associated with certain derangements in carbohydrate and lipid metabolism. Insulin resistance leading to hyperinsulinaemia can induce dyslipidaemia and damage to the vessel wall, and is frequently associated with increased arterial blood pressure [7] [8] [9] [10] . Gestational diabetes implies increased risk later in life of developing hyperinsulinaemia, impaired glucose tolerance and Type 2 diabetes. The altered carbohydrate metabolism during pregnancy is accompanied by increased growth in the child [11] [12] [13] . A pregnancy which has resulted in a large baby might therefore be an indicator of a deranged carbohydrate metabolism. This may predict a tendency of developing the above-mentioned risk factors later in life which comprise syndrome X.
Concerning carbohydrate metabolism we found no tendency towards hyperinsulinaemia and hyperglycaemia in the patients. On the contrary, the control subjects had significantly higher insulin and C-peptide levels in both the fasting state and after 2 h. Correspondingly, the glucose concentration tended to be higher in control subjects, however not significantly. This may be explained by different adiposity between the groups.
The matching of the subjects resulted in a difference of 1.7 units in BMI which could be explained solely by the fact that control subjects were 4.6 cm shorter than patients. Thus, the control subjects were more obese. Both groups had however the same relative increase in levels of insulin and C-peptide indicating an equivalent beta-cell function but a more pronounced peripheral insulin resistance in control subjects, in accordance with their larger amount of adipose tissue [14, 15] . The large difference between groups is however surprising and it is difficult to find a satisfactory explanation.
Differences in the lipid and lipoprotein concentrations partly followed the above-mentioned pattern. The control group subjects with higher insulin levels also had higher levels of triglyceride and cholesterol as might be expected. Since plasma HDL concentrations are, in general, inversely related to plasma triglyceride levels, and, furthermore, tend to be lower in obese subjects, we had expected lower values in the control group [16, 17] . However, the patients turned out to have significantly lower concentrations of HDL when compared with control subjects. This observation leads to the question of whether the birth of a large-for-gestational age infant can predict atherosclerotic vascular disease in the motheri Low levels of HDL are found not only in patients with manifest Type 2 diabetes but also during the development of impaired glucose tolerance and furthermore, in healthy relatives to patients with Type 2 diabetes and thus, might be caused by a genetic factor [18] . The lower HDL concentration in patients could not be explained by difference in height. There was no correlation between height and HDL concentration in the material.
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We found no difference between groups regarding manifest symptoms of vascular disease either in systolic or diastolic blood pressure or in proteinuria. Family history of diabetes and medication, prescribed for vascular disease were the same in both groups. Only three women were on antihypertensive medication in each group.
In conclusion we have, in a previous paper [1] , demonstrated that women who had given birth to a large infant had a considerably increased risk of developing Type 2 diabetes compared with the control group matched for age and parity. However, the patients were extremely obese and this explained, in part, the increased risk. In the present paper after also matching for BMI, we found that women who had given birth to large babies had a significantly lower concentration of HDL. This was the only risk factor of atherosclerotic vascular disease which was identified in these patients. Otherwise, we found no indication that giving birth to a large-for-gestational age infant predicts development of syndrome X. This finding as far as we know, has not been previously reported and should be confirmed by others.
